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DETAILED ACTION 



Specification 

1 . The disclosure is objected to because of the following informalities: on page 2, 
line 28, "4,061,556" should be changed to "4,016,556". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 3-6, 10-11, 14, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fulenwider (US Patent No. 4,016,556) in view of Shnier (US Patent 
No. 6,590,661). 

Regarding claims 1 and 4, Fulenwider discloses a digital vibration transducer for 
producing a digital signal representative of a vibration of a vibrating member, said 
transducer comprising: a laser light source for generating a light beam having an optical 
axis (fig. 2, 26); a reflector disposed across the light beam and defining a reflecting 
plane at an angle from the optical axis (fig. 2, 38), said reflector being pivotable with 
respect to a pivot axis extending in said reflecting plane, the reflector reflecting the light 
beam towards the detection area (fig. 2, 38); a linkage assembly (fig. 2, 46) having a 
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first and a second end, the first end being operatively connected to the vibrating 
member (fig. 2, 36), the second end being operatively connected to the reflector offset 
the pivot axis (fig. 2, 38), said linkage assembly converting the vibration of the vibrating 
member into a pivoting of the reflector about said pivot axis and sweeping the light 
beam reflected thereby across the detection area (fig. 2, 20); a sensing and encoding 
assembly for sensing the light beam in said detection area and producing a digital signal 
encoded relatively to said sweeping thereof, said digital signal defining the digital signal 
representative of the vibration of the vibrating member (fig. 2, 20). 

Fulenwider differs from the claimed invention in that Fulenwider does not 
disclose a focusing means for focusing the light beam on the detection area (claim 1), 
wherein the focusing means comprise an optical arrangement disposed between the 
laser light source and the reflector (claim 4). However, Shnier, from a similar field of 
endeavor, discloses a similar transducer with a focusing means for focusing the light 
beam on the detection area (fig. 1,112, and col. 6, lines 60-63). Note that the focusing 
means 1 12 is disposed between the light source 110 and the reflector 120. Since it is 
well recognized that focusing the light beam onto the detection area allows for more 
accurate sensing of the vibrating signals, and it ensures that the light does not diverge 
too much to be detected by the detector (col. 6, lines 61-62), a person having ordinary 
skill in the art at the time the invention was made would have been motivated to use the 
focusing assembly as indicated by Shnier in the system of Fulenwider. 

Regarding claim 3, Fulenwider discloses the digital transducer according to claim 
1 , wherein the pivot axis of the reflector intersects the optical axis of the light beam (As 
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shown in Figure 2, optical axis of the light beam 14 is horizontal and it intersects the 
pivot axis of the reflector 38). 

Regarding claim 5, Shnier discloses that the optical arrangement comprises a 
dispersing lens (col. 6, line 53 and fig, 1, 112) and a focusing objective (fig. 1, 112 and 
col. 6, lines 59-63: ensuring that the light does not diverge too much is focusing the 
light). 

Regarding claim 6, Fulenwider does not expressly disclose that the reflector 
comprises a substrate of optical glass, and a layer of reflective material deposited 
thereon, but it is inherent that reflectors have a layer of reflective material so as to 
reflect light beams and it is obvious that reflectors comprise a substrate of optical glass 
on which to apply the reflective material to maintain light quality and possess efficient 
surface reflectivity. 

Regarding claim 10, Fulenwider discloses an encoder for encoding the light 
beam reflected by the reflector (fig. 1,10); and a light sensor for sensing the light beam 
after encoding thereof (fig. 1 , 20). 

Regarding claim 14, Fulenwider discloses the digital transducer according to 
claim 10, wherein said light sensor is a photodiode (col. 3, lines 21-23), said digital 
transducer further comprising light redirecting means for redirecting said light pulses 
(fig. 2, 38: the reflector redirects the light towards the detector 20). 

Regarding claim 11, Fulenwider teaches an encoder comprising an elongated 
plate extending along said detection area (fig. 3, 30), and provided with a plurality of 
alternating reflective and non-reflective stripes perpendicular to the sweeping of the light 
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beam and respectively reflecting and preventing reflection of said light beam towards 
the light sensor, said encoder thereby converting the vibrating of the vibration member 
into light pulses (col. 4, lines 3-23). 

Regarding claim 24, Fulenwider discloses the sensing and encoding assembly 
comprising a photosensitive array (fig. 2, 30, and col. 3, line 22). 

4. Claims 7-8 and 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fulenwider in view of Shnier as applied to claim 1 above, and further in view of 
Baum (US Patent No. 3,286,032). 

Regarding claim 7, the combination of Fulenwider and Shnier differs from the 
claimed invention in that Fulenwider and Shnier do not expressly disclose that the digital 
transducer further comprises a bearing assembly for mounting the reflector about 
opposite extremities of the pivot axis. Baum, from the same field of endeavor, discloses 
a bearing assembly for mounting the reflector (fig.1, 5) about opposite extremities of the 
pivot axis (in order for the reflector of figure 1 to rotate about the pivot axis, it is inherent 
that it must be secured about opposite extremities of the pivot axis). One of ordinary 
skill in the art would have been motivated to use a bearing assembly for mounting the 
reflector about opposite extremities of the pivot axis to rotate the mirror. Therefore, it 
would have been obvious to an artisan at the time of invention to incorporate the 
bearing assembly of Baum in the combination of Fulenwider and Shnier. 
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Regarding claim 8, if not obvious, it is inherent that the bearing assembly of 
Baum comprises a pair of vee-bearings respectively contacting the reflector at opposed 
extremities of the pivot axis in order allow pivoting of the mirror about the pivot axis. 

Regarding claim 10, Baum discloses a sensing and encoding assembly which 
comprises: an encoder for encoding the light beam reflected by the reflector (fig. 1, 2); 
and a light sensor for sensing the light beam after encoding thereof (fig. 8, 29). 

Regarding claim 1 1 , Baum discloses said encoder which comprises an elongated 
plate extending along said detection area (fig. 1, 2), and provided with a plurality of 
alternating dark and clear stripes perpendicular to the sweeping of the light beam and 
respectively blocking and allowing said light beam therethrough, said encoder thereby 
converting the vibrating of the vibration member into light pulses (fig. 2),. 

Regarding claim 12, Baum discloses a pulse counter for counting said light 
pulses (fig. 8, 29). 

5. Claim 13 rejected under 35 U.S.C. 103(a) as being unpatentable over Fulenwider 
in view of Shnier as applied to claims 1 and 10 above, and further in view of Fersht et al. 
(US Patent No. 6,064,630). 

Regarding claim 13, the combination of Fulenwider and Shnier differs from the 
claimed invention in that Fulenwider and Shnier do not expressly disclose that the light 
sensor comprises a silicon cell spanning the detection area. Fersht discloses a light 
sensor comprising a silicon cell (fig. 2A, 53). One of ordinary skill in the art would have 
been motivated to use a light sensor with a silicon cell because silicon is the best known 
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semiconductor material and abundant in the crust of the earth and silicon cells are 
relatively inexpensive and would lower the cost in acoustic systems (col. 2, lines 4-6). 
Therefore, it would have been obvious to an artisan at the time of invention to 
incorporate the silicon sensor of Fersht into the modified transducer of Fulenwider and 
Shnier in order to provide an economically efficient sensor. 

6. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fulenwider in view of Shnier as applied to claims 1 and 24 above, and further in view of 
Duggal et al. (US Patent No. 5,590,090). 

Regarding claim 25, the combination of Fulenwider and Shnier differs from the 
claimed invention in that Fulenwider and Shnier do not expressly disclose that the 
photosensitive array is a CCD array. Duggal discloses a photosensitive array that is a 
CCD array (col. 5, lines 35-44). One of ordinary skill in the art would have been 
motivated to use a CCD array because they have a high degree of sensitivity and they 
also have frame rates of greater than 100 KHz which provide for successful analysis of 
acoustic frequencies up to about 50 KHz (col. 5, lines 40-44). Therefore, it would have 
been obvious to an artisan at the time of invention to incorporate a CCD array such as 
the one of Duggal for detection in the modified digital vibration transducer of Fulenwider 
and Shnier in order to provide effective and high-quality detection. 

7. Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fulenwider in view of Veligdan (US Patent No. 6,014,239). 
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Fulenwider teaches all the limitations of claim 1 as discussed above except for 
the limitation of a focusing means for focusing the light beam on the detection area, and 
regarding claim 2, the limitation that the laser light source is a collimated solid-state 
laser diode. However, Veligdan, from the same field of endeavor, discloses a similar 
transducer with a focusing means for focusing the light beam on the detection area (fig. 
2, 28). Furthermore, Veligdan discloses that it is conventional to use a solid-state laser 
as a light source (col. 2, lines 48-49). One of ordinary skill in the art at the time of 
invention would have been motivated to incorporate a focusing means to focus the light 
onto the detection area since it is well recognized that focusing the light beam onto the 
detection area allows for more accurate sensing of the vibrating signals. In addition, 
one of ordinary skill in the art at the time of invention would have been motivated to use 
as a light source a solid-state laser diode because diode pumped solid state lasers have 
numerous advantages derived from the monochromaticity and spatial coherence of the 
diode source which result in high conversion efficiency, reduced heat load, high beam 
quality, and good mode match between the pump region and laser mode volume. Other 
advantages include the compactness, long life and maintenance-free operation of the 
solid-state laser diode. Therefore, it would have obvious to one of ordinary skill in the 
art to incorporate the focusing means and the solid-state laser of Veligdan in the system 
of Fulenwider in order to provide the high beam quality, high efficiency, and reliability 
that solid state lasers offer, and to provide more accurate detecting results by focusing 
the light beam onto the detection area. 
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8. Claims 1,10-11, 14-20, 23, and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fulenwider in view of Kenjyo (US Patent No. 4,422,182). 

Fulenwider teaches all the limitations of claim 1 as discussed above except for 
the limitation of a focusing means for focusing the light beam on the detection area. 
However, Kenjyo, from the same field of endeavor, discloses a similar transducer with a 
focusing means for focusing the light beam on the detection area (fig. 3, 22). Since it is 
well recognized that focusing the light beam onto the detection area allows for more 
accurate sensing of the vibrating signals, and it ensures that the light converges 
towards the sensor (col. 3, line 55), a person having ordinary skill in the art at the time 
the invention was made would have been motivated to use the focusing assembly as 
indicated by Kenjyo in the system of Fulenwider. 

Regarding claim 10, Kenjyo discloses a sensing and encoding assembly 
comprising: an encoder for encoding the light beam reflected by the reflector (fig. 3, 26 
and col. 4, lines 5-8: the encoder is located at the reflecting surface); and a light sensor 
for sensing the light beam after encoding thereof (fig. 3, 32). 

Regarding claim 11, Kenjyo discloses an encoder comprising an elongated plate 
extending along said detection area (fig. 4), and provided with a plurality of alternating 
dark and clear stripes perpendicular to the sweeping of the light beam and respectively 
blocking and allowing said light beam therethrough, said encoder thereby converting the 
vibrating of the vibration member into light pulses (col. 6, lines 8-18). 

Regarding claim 14, Kenjyo discloses a light sensor which is a photodiode (fig. 3, 
32 and col. 4, lines 34-38: Kenjyo discloses that a photodiode may be used in place of 
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the photoelectric transducer), said digital transducer further comprising light redirecting 
means for redirecting said light pulses (fig. 3, 25: the cylindrical mirror redirects the light 
pulses). 

Regarding claim 15, Kenjyo discloses a light redirecting means comprising a 
curved mirror extending downstream the encoder (fig. 3, 25), said curved mirror 
redirecting all of said light pulses towards the photodiode (fig. 3, 25: the curved mirror 
directs the light pulses towards the photodiode 32). 

Regarding claim 16, Kenjyo discloses an encoder comprising an elongated plate 
extending along said detection area (fig. 4), and provided with a plurality of alternating 
reflective and non-reflective stripes perpendicular to the sweeping of the light beam and 
respectively reflecting and preventing reflection of said light beam towards the light 
sensor, said encoder thereby converting the vibrating of the vibration member into light 
pulses (col. 4, lines 5-10). 

Regarding claim 17, Kenjyo discloses that the light beam has a linear cross- 
section in said detection area (col. 3, lines 53-54: after passing through the cylindrical 
lens, the light beam is converted into a band-shaped light beam, which can be 
considered to have a linear cross-section) extending perpendicularly to the sweeping of 
the light beam (col. 3, lines 55-56). 

Regarding claim 18, Kenjyo discloses that the focusing means comprise a 
cylindrical lens (col. 5. line 63 and fig. 8, 22). Kenjyo does not expressly disclose that 
the cylindrical lens is disposed between the reflector and the sensing and encoding 
assembly, but it is recognized that this difference does not exist as a result of an 



Application/Control Number: 10/046,129 Page 11 

Art Unit: 2633 

attempt by applicant to solve a problem but merely amounts to selection of expedients 
known to the artisan of ordinary skill as design choices. 

Regarding claim 19, Kenjyo discloses that the reflecting surface of the reflector 
has a curvature (fig. 3, 26: the reflecting surface is cylindrical and therefore has 
curvature). 

Regarding claim 20, Kenjyo discloses a focusing means comprising a cylindrical 
dispersing lens and a cylindrical focusing objective extending between the light source 
and the reflector (fig. 3, 22: the cylindrical lens 22 of Kenjyo can be considered both a 
dispersing lens and a focusing objective since it accomplishes both: it focuses the light 
towards the reflector and it collimates the light converting the beam into a band-shaped 
beam). 

Regarding claim 23, Kenjyo discloses a sensing and encoding assembly 
comprising: an encoder for encoding the light beam reflected by the reflector (fig. 3, 26 
and col. 4, lines 5-8) , said encoder comprising a plurality of encoding bands extending 
along said detection area parallelly to the sweeping of the light beam (fig. 4), the linear 
cross-section of the light beam crossing each of said encoding bands, each of said 
encoding bands having a plurality of alternating dark and clear stripes (fig. 4, 31, 
31 ',31 ",30) perpendicular to the sweeping of the light beam and respectively blocking 
and allowing said light beam therethrough (col. 4, lines 8-18), the stripes of neighboring 
encoding bands being offset each other, the encoding bands thereby converting the 
vibrating of the vibration member into offset sequences of light pulses; and a plurality of 
light sensors each sensing one of said sequences of light pulses (fig. 5, 33-36). 



Application/Control Number: 10/046,129 Page 12 

Art Unit: 2633 

Regarding claim 26, Kenjyo discloses a comparator circuit (fig. 10, 59-62, and 
col. 7, lines 3-4) for receiving said sequences of light pulses from the light sensors and 
deducing therefrom said digital signal representative of the vibration of the vibrating 
member (col. 6, lines 66-68). 

9. Claims 9, 21-22, and 27-31 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David J. Lee whose telephone number is (571) 272- 
2220. The examiner can normally be reached on Monday - Friday, 9:30 am - 6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571) 272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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